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SEPARATION OF HIGHLY-ACTIVE ALLERGEN FROM THE
GAYSKIY TULAREMIA STRAIN NO. 15

S. I. Chernyakhover, L. V. Sirotyuk, and
V. F. Runova

For the purpose of clearing up the immunity to tularemiz
extensive use 1s made of the cutaneous test with tularin, which
is a heated suspension of fularemia microves. The use of a sus-
pension of killed bacteria for the diagnosis oi' tularemia in
humans was proposed by Bychkov and Rappoport (1931) and Foshay
(1932).

Mayskiy and Shipitsina (1951, 1952), using the method of
extraction with trichloroacetic acld, prepared from a virulent
tularemia strain a soluble preparation which they called tua’lergen.
The intracutaneous administsation of the preparation in a dose of
100-10 pg caused a specific reaction already in 5-10 min in vac~
cinated persons and in those who had had the disease. The authors
proposed to use tuallergen for the acceilerated dlagnesis of
tularemia. Subsequently Shipitsina et él. (1961.) prepared

tuallergen-2 from the vaccine strain. Tolstukhina and Ivanov {1953),

who processed the vaccine strain by using Buaven's method,., obtalned
a preparation which when administered in a dose of 100 ug into the
skin of gulnea pigs caused a reaction which was similar to the
reaction to the administration of tularin.
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Vareninova et al. (1956), by means of extraction with acetic
acid, lsolated from tularemia bhacterla a polysaccharide fraction
which possessed a high degree of specificity and in the case of
4 intracutaneous administration ctused a reaction in a dilution of
s 1:100,000.
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This preparation was tested in a dilution of 1:100 on humans
# " by setting up the allergic test Ly the cutaneous method (Kontorina,

1958).

The number of works or the obtaining of Ychemical® allergens
5 and on the study of the role of the individual cell components
g is not very great (Shipitsina, 1956; Shipitsina et al., 1961). ‘
k . In connection with thlis we undertoock the task of cobtaining frac- ‘
- tions of the tularemia microbe by variocus methods and studying
their allergenic properties and chemical composition.
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A culture of resitored standard Gayskiy No. 15 vaccine strain
was Incubated on solid fish or placeontal agar medium with the i
addition of cystine and glucose for 48 hours, then vwashad with an
- isotonic solation of sodium chloride at pH = 7,0 and dried with
acetone. The fractions wére separated from the dry Yacteria by
5 fieans of their processing with trichleroacetic zcid in the Puaven
T o _method, acetic acid in the White methodafahirxryppic dfge.tion

T
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e

gm* L using the method of Topli aﬁa,Raystrik? Exthgetion vas carried

} g; —éut using the method of Westfall gt,SSPg «nd also ethr trastment
gﬁ in %ne Larsen methnd. Chloroform treatment was carried -ut by
: means of the addition of U0% (by volume) chloroloem to a 2% aqueous
53 suspension of microbes. The suspénsign‘WQSAh&ld at vooll temperature
g; for U8 hours and pericdicaily agiﬁétédq/

b} . - .
gl All the prep&rationacﬁe:e\ééﬁtﬁifaggq at<#méﬂdwﬁp@‘rbﬁitw0
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hours and Alalyzed against tep and distilled water with the
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subsequent lyophific-drying: -
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In the preparations obtained the chemlcal indices were
determined - total nitrogen, protein, reducing substances, total
phospihiorus, and nucleic acids.

Total nitrogen was determined by colorimetric analysis with
Nessler reagent, reducing substances - according to Hagedorn-
Jensen, protein - by Lowry's method, total phosphorus - by the
method of Fiske and Suborrow, and the content of nucleic acids -
by the spectrophotometric method in the Spirin varient.
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Table 1 shows the chemical characteristiecs and yileld of
preparations obtained by the various methods. The indices given
are average for three-four seirles. )

it

B tat a4 il St 2 A

Table 1. Chemical characteristics of preparations obtained from
tularemia microbes by warious methods.

: Yield of Chemical composition of preparations
i i preparation * (in % for dry substance)
¥ k. (in % to - . X
. ggggigigg gi;ggzcgg_ gg%.%%gen ge g%& es gﬁgg%)horus ggﬁgic Protein
f J ria) :
’ ' _ (Chloroform 18.15 10.9 22 2.8 31.7 | 17.2
] 2 Ether 20 10.2 {19.6 3.5 28 17.3
i 2 {Trichloro-
v ¢ g ] acenic
S Bl acid 2 4.8 |37 0.4 1.2 | 5
§ 4 Acetic acid 7.5 8.4 34.4 0.2 1.3 8.6
i' Tryptic
L digestion 4.1 5.4 28.6 0.3 0.6 | 14.1
£ Treatment
with phenol 16 9.8 29.6 3.4 16 3.2

%
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The capacity of the preparations obtained to cause a cutaneous
allergic reaction was checked on guinea pigs 4 weeks after thelr
immunization with 20 million bacteria of the vaccine strain. The
preparation in doses of o.i ml was introduced strictly intracu-
taneously. As a control the same guinea pig was given tularin in
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the same volume intracutaneously. The reaction was consldered !
in 24 hours. 1

The results of the titration of the preparations for the
purpose of establiching the dose which causes a reaction in guinea
pigs similar to the reaction to tularin showed that the greatest
allergenic activity was possessed by preparations which were
treated with chloroform and ether. The least activity belonged
to the preparation which was obtained following treatment with
phenol at 65° (dose of 20 ug caused a reaction which was iess
expressed than the reaction to tularin).

Further investigations were conducted with the preparation ?
obtained by the method of chloroform extraction, since this method
wac the least complex, gave the greatest yield of preparation,
and the allergen obtained turned out t7 be the most active.

For clarifying the completehe;s of the e¢xtraction of allergen
a five-fold repeated exfraction mas carried out. It turned out
that part of the allergen {(around 70-80%) was extracted already i
during the first treatment. The further extraction of preparation

was complicated by th~ formation oi a suspension which was difficultw
to separate.

In order to clear up the time of the onset of the specific
reaction the chleoroform allergen, tularin, and allergens obtained
by various methods from anthrax and plague bacteria, and also
tuberculin and gamma-globulin were administerad intracutaneously
to guinea pigs which had been sensitized by the administration of
20 million bacteria of the vaccine strain. In all the pigs in 3
those cases when non-specific preparations were administered in 3 !
20 min edema was noted at the site of administration of the prep-
aratiocn. It was lessened by 3 hours and disappeared by 24 hours.
Only following the administration of chloroferm allergen and
tularin was the reaction sharply expressed after 24 hours. By
48 hcurs the reaction to both preparations was gradually reduced.
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> In connection with this we deeried it possible to consider the
reaction after the administration of chloroform allergen after

’ 2l hours. !
E - For studying the sensitizing properties the chloroform allergen
1 § was administered to gulnea pigs 12 times with intervals of from
4 v 2 to 7 days for a period of 1.5 months. The dose of allergen for

each administration was 1 ug. The tests showed the absence of a
{ sensitlzing action for allergen with this particular schedule at
; the same time that tularin already in the case of repeated

| administration conditioned a cutaneous allergic reaction. :

The possibilities of sterilization of the preparation by

L flowing steam by the conventional method, autoclaving for 30 min
at 110° and 20 min at 120°, were studied. Prior to sterilization
the preparation was diluted with an isotonic solution of sodium
chloride or a phosphate buffer with 3% glycerin to a content of

one dcse in 0.1 ml. As a result of these tests we accepted a

i B 30-minute sterilization at 110° of a preparaulon which was diluted
: ; in a phosphate buffer with 3% glycerin. Since during the process

i | of sterilization a certain lowering of the activity of the prep(r -
T tion was observed, the concentration of allergen was increased to

2 g in a dose. A preparaticn in such a concentration caused a
reaction which was similar to that to tularin (checked on 85
guinea pigs).
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For the purpose of studying the nature of the allergenic onset
the preparatlion was subjected to fractionation with ammonium sulfate.
Fractionation was carried out on three series of chloroform allergen i
obtained from various batches of bacteria mass. Fraction I was a
prep.ration which was obtained at 5% saturation, the second fraction
- at 100% saturation, and the third fraction - the part which
remained after removal of fractions I and II.

T p—
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?— After dialysis and lyophilic drying the allergenic activity
2 of the fraction was checked and the chemical composition determined.
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As can be seen from Table 2, the first fraction was active,
and the third, which consisted mainly of nucleic acids, did not
possess allergenlc activity.
by a various degree of activity, which posslbly depended on the
content of protein in the given preparation (fraction II of series
No. Ui contained 1.0% protein and caused a cutaneous reaction with
a diameter of 0.4 cm, fraction II of series No. 6 with a 13.2%

The secoﬁd fraction was characterized

content of protein - a cutaneous reaction with a diameter of 1.2 cm).

The amount of reducing substances in all the preparations
fluctuated within the limits of 10.8-22.6% with a tendency for a
decrease 1in the cnntent of polysaccharide in fractions as a measure
of their dilution.

Table 2. Characteristics of the fractipns of chloroform allergen.
No. of Yield Chemlical composition | Average size of
series | Fraction| of of fraction (in %) reacting(sectog
prepar- — of skin (in cm
ation Protedr Reducing | Nucleic
“(in'%) T substancks]acids %n estigaw %{Egg%m
. %action
y I 40.4 13.6 | 21.4 41.5 T,1 1.4
II 7.25 1 17 22.3 u. b 1.9
IIX 12.2 2 15 86 - 1.7
6 I 35.7 14.7 22.8 37.2 i 1.6
II 2.8 13.2 16.2 42.3 1z 1.7
III 2.6 0.9 12 91.1 - 1.9
7 I 34.8 15.3 22.2 39.4 1. 1.6
II 4.5 7.5 10.8 25.2 1.3 1.4
. III 17.8 0.5 12 84.5 -_— 1.4
z\
Cone’ u31ons
1. DBy making use of vorlcocus methods 2 number of allergen

prepaxrations were obtained from a tularemia microbial mass (vacecine
strain). Studies were made of the chemical composition and activity
(pased nn the skin test). : e
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2. The most expressed capacity to cause a cutaneous reaction
in sensitized animals was possessed by the preparation obtained by
the chloroform method. In a dose of 0.5-1 ug it caused the same
reaction as tularin. 7

3.+ Following the fractionation of the chloroform allergen by
the method of salting-out with ammonium sulfate three fractions
were obtained. Of these I and II were active, and III, consisting
mainly of nucleic acids, did not possess the properties of the
allergen}

N

Y, The conditions of sterilization of the preparation were
studied. Sterilization is recommended in a phosphate-saline
mixture with 3% glyzerin at 110° for 30 min (concentration of
allergen 2 ug in a dose).
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